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ABSTRACT
This thesis describes a novel method for the structural characterization of 
oligostilbenes based on high performance liquid chromatography combined with 
electrospray ionization ion trap multiple-stage mass spectrometry. Pure oligostilbenes 
as well as a standard heartwood extract from Neobalanocarpus heimii were analyzed 
using MS1 to MS5 positive ion mode. The MS" data of [M+H]+ ion of oligostilbenes 
were found to provide fragmentation patterns unique of each oligostilbene. The 
essential part of the reported method is the referencing of mass spectral data that 
allows for comparison of fragmentation patterns between different oligostilbenes 
based on multiple stage mass spectra. Fragmentation mechanisms were proposed for 
the most common fragmentation patterns. A pilot database including ESI-IT-MS" data 
for 11 oligostilbenes structures was established and used to dereplicate bark and leave 
extracts from Neobalanocarpus heimii. Components of these extracts were efficiently 
identified within a very short analysis time, thus demonstrating the power of this 
HPLC on-line coupled MS" approach. The method was evaluated with respect to 
available hardware and software and directions for further development were 
suggested.
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CHAPTER ONE 
INTRODUCTION
1.1 GENERAL BACKGROUND
The Dipterocarpaceae family includes large trees through South East Asian 
forests. The dipterocarp timber represents the most important forest economic product 
because of its high quality heartwood. It is used mainly in construction and furniture 
industry (Appanah & Weinland, 1990). Dipterocarps also provide products such as 
resins (known as dammar) and camphor, which are used before to give impact on 
economies for the rural people.
This family was also found to be a rich source of a small class of 
polyphenolics compounds, namely oligostilbenes, all biosynthetically deriving from 
resveratrol. These oligostilbenes can be found at varying concentration in various 
parts of the plant such as the leaves, bark, heartwood and roots depending on the 
plants (Do Thi et al., 2009). Neobalanocarpus heimii known as chengal is a plant 
from the Dipterocarpaceae family that produces a very durable and heavy timber. A 
series of oligostilbenes, including few novel structures were recently isolated from 
various part of this plant. Generally speaking, approximately 40 out of 500 dipterocarp 
species have been investigated for this type of compounds while 400 oligostilbenes 
structures have been described. It is believed that there are still a number of stilbene 
oligomers to be discovered from dipterocarps.
Conventional natural product isolation techniques rely on repetitive 
chromatographic fractionation for isolation and purification from crude extracts 
followed by structural elucidation o f purified compounds. This technique is generally 
tedious, expensive, time consuming and it may end up with disappointing results when 
isolating previously known compounds.
A more efficient strategy is based on dereplication. This term is defined as a 
process of identifying known compounds at an early stage of the isolation process in 
phytochemistry. In this approach various techniques are used such as high 
performance liquid chromatography (HPLC), UV spectroscopy, mass spectrometry 
(MS), in combination with library search through a database to determine the identity 
of already known compound at the earliest possible stage in the process. By adopting
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